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In 1931, Pittman5 recognized that a type specificity existed
among invasive strains of Hemophilus influenzae and later demon-
strated that strains from meningitis' almost invariably belonged to
a single serological type which she designated type b. In 1939
Alexander', 2, 2 developed a therapeutic type-specific rabbit serum
which is highly effective against the type b influenza bacillus.
We have become especially interested in this organism, since
infections by it appear to be on the increase in this locality7 and
because a specific therapy is now available. Accordingly, epidemio-
logical methods were employed to determine the presence of
H. influenzae, type b, in the upper respiratory tracts of familial
members who had been exposed to a carrier of this organism. The
carriers, sick or "healthy," were children who were admitted to the
pediatric service of the New Haven Hospital, which during the past
two years has had approximately 1,000 admissions yearly.
Material and methods
The routine admission examination includes cultures of material from
the nose and throat on blood-agar plates. If infection is suspected, such
material is also cultured in 1 cc. of blood broth, and a culture of the patient's
biood is obtained. The technic of preparing the media has been described by
Boisvert.4
Identification of H. influenzae, type b, was made by growth characteristics
on blood-agar plates, by stained smear, and by the Neufeld technic for
demonstration of capsular swelling, using anti-influenzal type b rabbit serum.
During 1941, the homes of 5 sick children and of 3 "healthy" carriers
of H. influenzae, type b, were visited. The visits were made within 48 hours
of recovery of the organism from the patient. A history of present or recent
attacks of upper respiratory infection was sought and environmental factors,
such as over-crowding and general cleanliness, were noted. A nasopharyngeal
swab was obtained from each member of the family and when the type b
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organism was present culturing was repeated at approximately weekly inter-
vals. The swabs were streaked on blood-agar plates and inoculated into
1 cc. of blood broth within two hours. The cultures were incubated over-
night and H. influenzae, type b, was identified as previously described.
Clinical and epidemiological data
Family I. M. P., a 12-year-old girl with lupus erythematosus dissemi-
natus, was admitted to the hospital with peritonitis. H. influenzae, type b,
was recovered in pure culture from the peritoneal fluid at time of operation.
The father, mother, and six siblings lived in a six-room flat which was clean
but crowded. A sister aged 17 years had a sore throat, of two days' duration,
two weeks preceding the patient's illness. Two siblings aged 21 years and 3
years had had slight nasal congestion just preceding the illness. Examination
of the upper respiratory tracts revealed no signs of infection.
H. influenzae, type b, was recovered from the nasopharynx of the three-
year-old sibling. A repeat culture ten days later failed to show the organism.
Family II. C. D., a 3-year-old girl, was admitted with H. influenzae,
type b, meningitis. The organism was recovered from the nose, throat, spinal
fluid, and blood.
The father, mother, and 3 siblings lived on a farm. All members of
the family, with the exception of the father, had had a cough and nasal dis-
charge for a few days preceding the patient's illness. The family was fol-
lowed for 5 weeks with weekly cultures. During this time the siblings had
a fairly continuous upper respiratory infection with dry cough and nasal
discharge which did not interfere with normal activity. H. influenzae, type b,
was isolated on two occasions from the 7-year-old child, on three occasions
from the 6-year-old, and on four occasions from the 4-year-old. At no time
was the organism recovered from the father or mother. It is interesting to
note that positive cultures were obtained from the patient 20 days after leaving
the hospital, although there had been two negative nasopharyngeal cultures
prior to discharge. This suggests that the patient acquired the organism from
another member of the family after returning home. She had no exacerba-
tions of symptoms.
Family IIL. J. L., a 3-year-old girl, was admitted with H. influenzae,
type 'b, meningitis. The organism was recovered from the nose, throat,
spinal fluid, and blood.
The father, mother, and one sibling, aged 7 years, lived on the first floor
of a two-family house. Home conditions were good. The entire family
had had a mild nasopharyngitis for a week preceding the patient's admission.
The mother and father had negative cultures, while the organism was
present in the sibling on two occasions a week apart.
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Family IV. L. S., a 4-months-old boy, was admitted with H. influenzae,
type b, meningitis. The organism was recovered from the nose, throat, spinal
fluid, and blood. The family lived in a one-family house. The father and
mother had not 'been ill but a 3-year-old stibng had had a slight naso-
pharyngitis several weeks before the patient's illness.
H. influenzae, type b, was not cultured from the familial contacts.
Family V. P. S., a 3-year-old boy, was admitted with H. influenzae,
type b, laryngitis. The organism was recovered from the nose, throat, and
blood. Twodays later his 5-year-old sibling was also admitted with laryngitis
and the organism was present in the nose, throat, and blood.
The family lived in an adequate two-family house. The father and
mother had been well and nasopharyngeal cultures failed to reveal H. influ-
enzae, type b.
Family VI. J. T., a 13-year-old girl, was admitted with gonococcal
arthritis. On routine examination, the nasal culture was positive for H. influ-
enzae, type b.
There were 4 adults and 4 siblings below 15 years in the family. The
family lived in a small crowded four-room apartment. For the week before
the patient's admission four members of the family had had mild naso-
pharyngitis.
The presence of H. influenzae, type b, could not be demonstrated in
other members of the family.
Family VII. L. C., a 5-year-old boy, was admitted with fever. The
final diagnosis was exanthem subitum. Blood cultures were negative, but
nose and throat cultures were positive for H. influenzae, type b.
The father, mother, and one sibling, aged 4 years, lived in three small
rooms. The mother and sibling had had a slight coryza for a week before
the patient's admission.
Positive cultures were not obtained from other members of this family.
Family VIII. M. D., an 11-year-old girl, was admitted for study
because of possible rheumatic heart disease. She had had a mild coryza just
before admission. Admission nose and throat cultures revealed H. influenzae,
type b, in the nose.
There were three adults in the family and four siblings below the age of
15 years. Home conditions were good. Three of the four children had a
mild coryza at the time the cultures were taken. Cultures failed to reveal
the organism among the familial contacts.
The families of six children on, the pediatric wards from' whom H. influ- enzae, type b, was not recovered served as controls. They included 24
individuals of whom six were under 8 years of age. Cultures from these
familial members were negative for the organism.
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Discussio-n
The admissions to the pediatric service of the New Haven Hos-
pital for the years 1940 and 1941 were analyzed from the standpoint
of infection with H.influenzae, type b. Of 2142 admissions during
this period there have been 34 children (1.6 per cent) from whom
H. influenzae, type b, has (been recovered. They included 15 cases
of meningitis, 8 cases of laryngitis, and one case each of sepsis, cellu-
litis, and peritonitis. In these 26 cases H. influenzae, type b, was
the causative organism.* In the remaining 8 cases, the presence of
TABLE 1
INCIDENCE OF CARRIERS OF H. INFLUENZAE, TYPE B, IN 40 INDIVIDUALS
(8 FAMILIES)
Famili Ages of cultured individuals
Family Case contacts 1-4 yrs. 4-8 yrs. 8-15 yrs. 15+ yrs.
I Peritonitis 8
_ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ * _ _ _ _ _ 00 0 0 0 0 0
II Meningitis 5
III Meningitis 3
0
IV Meningitis 3
0 l|
V Laryngitis 3 |
VI Carrier 8
000 0 0000
VII Carrier 3
_______ ________ _________ ~0 00
VIII- Carrier 7____ -__ 0
_ O 0 000 1000
* Denotes Positive Culture.
0 Denotes Negative Culture.
* 13 had positive spinal fluid and blood cultures.
2 had positive spinal fluid cultures.
10 had positive blood cultures.
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the organism in the nasal flora was considered to be an incidental
finding. Such patients were classified as "carriers." Thirty-one
cases (91 per cent) were under six years of age.
During the same period of time, there were over twice as many
admissions (5996) to the adult medical service of the New Haven
Hospital but H. influenzae, type b, was not recovered from the
blood or spinal fluid of any of the patients.
Table 1 summarizes the results in the eight families which were
studied. In each of the first five families there was a case of active
infection by the type b organism. In this group there were 7 chil-
dren who wereunder 8 years of age. Positive cultures were obtained
from all but one. Only one of the children harboring the organism
contracted a serious infection, that being type b influenzal laryngitis
with bacteremia. The organism was not recovered from the adult
contacts nor from the children above the age of 8 years. Families
VI, VII, and VIII were in contact with an apparently "healthy"
carrier and among this group no positive cultures were obtained.
The six contacts from whom H. influenzae, type b, was recovered
had a recent mild upper respiratory infection (Table 2). History
was obtained and examination made before the results of the cultures
TABLE 2
ASSOCIATION BETWEEN CULTURE RESULTS AND RHINOPHARYNGITIS
Cultures
Rhinopharyngitis Positive Negative
Present 6 15
Absent 0 19
were known. Application of the Chi-square test indicates that there
is a highly significant correlation between the presence of H. in/lu-
enzae, type b, in the nasopharynx and symptoms of an upper respira-
tory infection.
Conclusions
Infection with H. influenzae, type b, is predominantly a disease
of young children, those above 6 years of age being relatively
immune from serious consequences when harboring the organism.
The incidence of contact carriers among families exposed to a
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patient infected with H.inftuenzae, type b, was high among children
under 8 years (6 out of 7). The incidence of serious disease, how-
ever, appeared low, since only one child developed a severe illness,
namely, acute laryngitis with bacteremia. Contact carriers were
lacking in families Who were exposed only to a "healthy" carrier.
Adults appear to have a high degree of immunity against both
actual infection with the organism and the carrier state.
REFERENCES
I Alexander, H. E.: Type "B" anti-influenzal rabbit serum for therapeutic pur-
poses. Proc. Soc. Exper. Biol. & Med., 1939, 40, 313-14.
2 Alexander, H. E.: Treatment of bacterial meningitis. Bull. New York Acad.
Med., 1941, 17, 100-115.
3 Alexander, H. E., Ellis, C., and Leidy, G.: Treatment of type-specific Hemo-
philus influenzae infections in infancy and childhood. J. Pediat., 1942,
20, 673-98.
4 Boisvert, P. L.: Human hemolytic streptococci from diseases of children. Am.
J. Dis. Child., 1940, 59, 281-86.
5 Pittman, M.: Variation and type specificity in bacterial species Hemophilus
influenzae. J. Exper. Med., 1931, 53, 471-92.
6 Pittman, M.: The action of type specific Hemophilus influenzae antiserum.
J. Exper. Med., 1933, 58, 683-706.
7 Sinclair, S. E.: Haemophilus influenzae type B in acute laryngitis with bac-
teremia. J. Am. Med. Asso., 1941, 117, 170-73.